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The posterior lateral line primordium (pLLp) migrates caudally and periodically deposits neuromasts under the skin in the zebrafish trunk and tail. Each neuromast, formed within the migrating pLLp, has a central atoh1-positive hair cell determined by Notch mediatedlateral inhibition. The generation of new neuromasts, their morphogenesis as epithelial rosettes, and their deposition as the pLLp migrates caudally is coordinated by mutually antagonistic signaling centers; a Wnt signaling center at the leading edge and a FGF signaling center in the adjacent trailing domain. The FGF signaling center also determines expression of atoh1 in the forming neuromasts. We have now shown that the central atoh1 expressing cell in the neuromast also plays a critical role in regulating FGF signaling. When Notch signaling fails, too many cells express atoh1 and this eventually leads to failure of FGF signaling and unregulated Wnt signaling, which eventually leads to collapse and disorganization of the migrating pLLp. Computational modeling reveals how interaction between these signaling systems and differential regulation of chemokine receptors regulates morphogenesis and migration of the pLLp. The modeling also predicts a key role played by negative feedback in the self-organization of this remarkable system. Program/Abstract # 198 BMP signaling regulates epithelium thinning through E-cadherin disassembly in early inner ear formation Sho Ohta, Gary C. Schoenwolf Department of Neurobiol and Anat., Univ of Utah, Salt Lake City, UT, USA The development of the inner ear provides a unique system in which to analyze the morphogenetic events that transform a simple epithelial embryonic rudiment into a complex three-dimensional, functional organ. In the dorsal portion of the otocyst, a localized region of the lateral wall undergoes rapid thinning with cells changing shape from columnar to squamous, presaging the formation of vestibular outgrowth. Here we have focused on the role of Ecadherin disassembly in cell shape changes to gain an understanding of the subcellular events underlying dorsal otocyst morphogenesis. Time-course changes in E-cadherin expression of the dorsolateral otocyst showed partial reduction of its expression at cellcell boundaries concomitant with the epithelium thinning. Furthermore, pSmad, a downstream factor in BMP signaling, is localized to this same region of the dorsolateral epithelium where E-cadherin expression is reduced. In order to directly test the role of BMP signaling in epithelial thinning, both Bmp4 and Noggin were over expressed around the dorsolateral otocyst. Here, we show that over expression of Bmp4 results in thinning of the epithelial layer and greater expansion of the dorsal otocyst. In contrast, inhibition of BMP signaling by over expression of Noggin in the same region results in a smaller otocyst and failure of the dorsal otocyst to undergo thinning and expansion. We conclude, that epithelial cells residing specifically within the dorsal region of otocyst respond to BMP signaling and play a crucial role in dorsal-specific morphogenesis of otocyst via Ecadherin disassembly. 
